t 



PAT-NO: JP40502 9262A 

DOCUMENT- IDENTIFIER : JP 05029262 A 

TITLE: DRY ETCHING DEVICE AND DRY ETCHING METHOD 

PUBN-DATE: February 5, 1993 



INVENTOR- INFORMATION : 
NAME 

NISHIBE, HARUHITO 



ASS IGNEE - INFORMATION : 
NAME 

FUJITSU LTD 



APPL-NO: JP03177071 
APPL-DATE: July 18, 1991 



INT-CL (IPC): H01L021/302, H01L021/68 
US -CL- CURRENT: 118/50 



ABSTRACT: 

PURPOSE: To provide a dry etching device and method, where a 
laminated layer 

composed of insulating films and conductive films which are 
alternately 

laminated is efficiently etched in a short time. 

CONSTITUTION: A dry etching device is equipped with a first 
etching chaxaber 

3 and a second etching chastber 4 which are separately set in etching 
conditions, a vacuum transfer path 7 communicating with the chambers 
3 and 4, 

and a control unit 9 which controls the transfer of specimens and the 
sequence 

of etching, and a laminated layer composed of insulating films and 
conductive 

films which are alternately laminated is continuously etched 
alternately using 

the first etching chamber 3 and the second etching chamber 4 which 
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separately set in etching conditions without breaking vacuum. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a dry etching system and the 
dry etching approach. In recent years, although detailed-ization of a pattern is 
advancing corresponding to the demand of high accumulation and 
densification, if a semiconductor integrated circuit makes detailed the eel which 
consists of a transfer transistor and an are recording part by volume in the case 
of a dynamic RAM, in order that the plane area of an are recording part by 
volume may also decrease, it becomes difficult to secure sufficient storage 
capacitance. 

[0002] As a means to solve this problem, three-dimensions-ization of a eel is 
performed and the three-dimensions stack capacitor which consists of an are 
recording electrode thickly formed on the transfer transistor and a 
counterelectrode is put in practical use. Furthermore, the 'fin structure' to which 
establish a slot level to this thick are recording electrode, and capacity is made 
to increase is devised, and application in the eel further made detailed from 
now on is expected. 

[0003] Although it is necessary to etch the insulator layer and electric 
conduction film which were deposited by turns at the process which forms this 
fin structure using the same etching mask (for example, patterning of a contact 
hole), since etching conditions differ, these cannot be etched into coincidence 
by the same etching chamber by the insulator layer and the electric conduction 
film, therefore, these — much more — every -- a dry etching system which can 
be etched continuously efficiently is desired. 
[0004] 

[Description of the Prior Art] When dry etching of two kinds of film by which 
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the laminating was carried out by turns like an insulator layer + electric 
conduction film + insulator layer was carried out one by one using the same 
etching mask, two dry etching systems which ****** an etching chamber like 
drawing 2 were used by turns conventionally. Drawing 2 is the equipment 
configuration Fig. of the conventional example, and the same sign is given to 
the same thing as drawing 1 . 

[0005] This equipment explains the conventional approach in the case of 
carrying out dry etching of the film of three layers of the insulator layer (Si02) 
+ electric conduction film (polish recon ) + insulator layer on a wafer (Si02) 
one by one focusing on the flow of a wafer. 

[0006] They are two or more sheets (for example, 24 sheets) first. If the wafer 
carrier which held the wafer is laid in the carrier station 1 of the first dry 
etching system, a carrier robot 5 will carry this in to the load lock chamber 2 of 
an atmospheric pressure condition. After carrying out evacuation of this load 
lock chamber 2, one wafer is carried in to the first etching chamber 3 via the 
vacuum conveyance way 6, and the first insulator layer is etched (etching gas 
for example, CF4+ CHF3). This wafer is returned to the wafer carrier in the 
load lock chamber 2 of a vacua via the vacuum conveyance way 6 after that. 
After carrying out same processing for all the wafers in this wafer carrier one 
by one, a load lock chamber 2 is returned to an atmospheric pressure, and this 
wafer carrier is returned to the carrier station 1 with a carrier robot 5. 
[0007] Next, this wafer carrier is moved to the carrier station 1 of the second 
dry etching system, the electric conduction film is etched in the second etching 
chamber 4 by the same flow as the case of the first insulator layer (etching gas 
for example, C12+ 02), and it returns to the carrier station 1 . 
[0008] Next, this wafer carrier is again moved to the carrier station 1 of the 
first dry etching system, and the second insulator layer is etched in the first 
etching chamber 3 by the same flow as the case of the first insulator layer 
(etching gas is the same as the case of the first insulator layer). All processes 
are completed above. 
[0009] 

[Problem(s) to be Solved by the Invention] According to the above 
conventional equipment and approaches, since vacuum suction of the sample 
had to be carried out from the atmospheric pressure condition to the vacua in 
the load lock chamber whenever it etched one layer, there was a problem that 
the productivity of equipment was low, for a long time [ the total processing 
time ]. 

[0010] offering the dry etching system which this invention solves such a 



http://www4. ipdLncipi go jp/cgi-bm'tran_web_cgi 



problem and can perform efficiently etching with the insulator layer and electric 
conduction film by which the laminating was carried out by turns for a short 
time, and the dry etching approach ~ it aims at things. 
[0011] 

[Means for Solving the Problem] According to this invention, this purpose is 
[1]. The first etching chamber 3 and second etching chamber 4 where etching 
conditions are set up according to an individual, The vacuum conveyance way 
7 which is open for free passage to this first etching chamber 3 and this second 
etching chamber 4, It is considering as the dry etching system characterized by 
controlling to carry in to this first etching chamber 3 and this second etching 
chamber 4 by turns, without having a control unit 9 and this control unit 9 
carrying out the vacuum break of the sample. [2] Said control unit 9 is [1] 
characterized by controlling the sequence of etching of each time in said the 
first etching chamber 3 and said second etching chamber 4 according to an 
individual further. It is considering as a dry etching system. It is attained by 
considering as the dry etching approach characterized by etching continuously, 
without using by turns two etching chambers where etching conditions were set 
up according to the individual in the insulator layer by which the laminating 
was carried out alternately with [3], and the electric conduction film, and 
carrying out a vacuum break. 
[0012] 

[Function] According to this invention, since the insulator layer and electric 
conduction film by which the laminating was carried out by turns can be etched 
continuously, without carrying out a vacuum break, the count which pays a 
sample to a load lock chamber and carries out vacuum suction from an 
atmospheric pressure condition to a vacua is good at once regardless of a 
number of layers. This vacuum suction of productivity of equipment improves 
sharply while the processing time more total than the case where it is based on 
the conventional equipment and approach is shortened sharply, since long 
duration is required. 

[0013] Furthermore, by considering as the equipment which the etching 
sequence of each time of the film of the same kind is set up according to an 
individual, and can control it automatically, even when the thickness of the film 
of the same kind etc. differs, it can respond. 
[0014] 

[Example] The example of a dry etching system based on this invention is 
explained referring to drawing 1 . Drawing 1 is the equipment configuration 
Fig. of the example of this invention, this drawing — setting - 1 ~ as for a 
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carrier robot, and 6-8, for the first etching chamber and 4, the second etching 
chamber and 5 are [ a carrier station and 2 / a load lock chamber and 3 / a 
vacuum conveyance way and 9 ] control units. 

[0015] As for the first etching chamber 3 and second etching chamber 4, dry 
etching of the wafer can be carried out independently, respectively (a RIE 
method, ECR method, etc.). The vacuum conveyance ways 6-8 are all equipped 
with a vacuum carrier robot, and are always maintained at the vacuum by the 
individual or common evacuation means, among these ~ the vacuum 
conveyance way 6 — the vacuum conveyance way 8 is in contact with the first 
etching chamber 3 and second etching chamber 4 at a load lock chamber 2 and 
the first etching chamber 3 for the vacuum conveyance way 7 through the gate 
valve in a load lock chamber 2 and the second etching chamber 4, respectively. 
[0016] A control unit 9 performs automatic control of the etching sequence in 
the first etching chamber 3 and second etching chamber 4 while controlling 
conveyance of a wafer carrier and a wafer automatically. 
[0017] This equipment explains the etching approach in the case of carrying 
out sequential etching of the film of three layers of the insulator layer (Si02) + 
electric conduction film (polish recon ) + insulator layer on a wafer (Si02) 
focusing on the flow of a wafer. 

[0018] They are two or more sheets (for example, 24 sheets) first. If the wafer 
carrier which held the wafer is laid in the carrier station 1 , a carrier robot 5 will 
carry this in to the load lock chamber 2 of an atmospheric pressure condition. 
After carrying out evacuation of this load lock chamber 2, one wafer is carried 
in to the first etching chamber 3 via the vacuum conveyance way 6, and the 
first insulator layer is etched (etching gas for example, CF4+ CHF3). Next, this 
wafer is carried in to the second etching chamber 4 via the vacuum conveyance 
way 7, and the electric conduction film is etched (etching gas for example, 
C12+ 02). Next, it returns to the wafer carrier in the load lock chamber 2 of a 
vacua via the vacuum conveyance way 8. 

[0019] After carrying out same processing for all the wafers held in this wafer 
carrier one by one, one wafer is again carried in to the first etching chamber 3 
via the vacuum conveyance way 6, and the second insulator layer is etched 
(etching gas is the same as the case of the first insulator layer), the after that 
vacuum conveyance way 6 — going - or vacuum conveyance way 7-> — it 
returns to the wafer carrier in the load lock chamber 2 of a vacua via the second 
etching chamber 4 -> vacuum conveyance way 8. 
[0020] After carrying out same processing for all the wafers in this wafer 
carrier one by one, a load lock chamber 2 is returned to an atmospheric 
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pressure, this wafer carrier is conveyed to the carrier station 1 with a carrier 
robot 5, and all processes are completed. 

[0021] As other examples, the function which controls the etching sequence at 
each time in each of the first etching chamber 3 and the second etching 
chamber 4 according to an individual was added to the function of the control 
unit 9 in the above-mentioned dry etching system. With this equipment, since 
an etching sequence can be beforehand set as the first two-times eye and a 
value which is different by - for every etching chamber, when the thickness of 
the film of the same kind differs, it can respond. 
[0022] Thus, when sequential etching of two kinds of film by which the 
laminating is carried out by turns like an insulator layer + electric conduction 
film + insulator layer was carried out according to the equipment and the 
approach of this invention, 1 time is sufficient as the vacuum suction in a load 
lock chamber irrespective of a number of layers, and the total working hours 
were remarkably shortened as compared with the case where it is based on the 
conventional equipment and approach. 

[0023] Without being limited to the above example, it can deform variously 

further and this invention can be carried out. 

[0024] 

[Effect of the Invention] As explained above, according to this invention, the 
dry etching system which can perform efficiently etching with the insulator 
layer and electric conduction film by which the laminating was carried out by 
turns for a short time, and the dry etching approach can be offered, and it 
contributes to cost reductions, such as high integrated semiconductor 
equipment, etc. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the equipment configuration Fig. of the example of this 
invention. 

[Drawing 2] It is the equipment configuration Fig. of the conventional example. 

[Description of Notations] 

1 Carrier Station 

2 Load Lock Chamber 

3 First Etching Chamber 

4 Second Etching Chamber 

5 Carrier Robot 

6, 7, 8 Vacuum conveyance way 
9 Control Unit 



[Translation done.] 



